SUMMARY The detection of methicillin resistance was examined in 51 strains of Staphylococcus aureus and 135 strains of coagulase negative staphylococci using Isosensitest, Diagnostic Sensitivity Test (DST), Mueller-Hinton (MH), Columbia, and Sensitest agars. MH agar with 5% added sodium chloride incubated at 35°C was the most effective in detecting resistance in S aureus, and Columbia agar with 5% added sodium chloride incubated at 35°C was most effective for coagulase negative staphylococci. For clinical purposes, a provisional report of sensitivity for S aureus could be issued after 18 hours; with coagulase negative staphylococci, only resistant strains could be reported at this time. For definitive results cultures must be examined after 40 hours of incubation.
Resistance to methicillin in Staphylococcus aureus is usually heterogeneous and due to the presence of a component which sometimes only manifests resistance if grown on osmotically supportive media' or if cultured at 30'C2 for up to 48 hours. 3 Snell et al4 recommended that incubation at 30°C or adding 5% sodium chloride to the medium, or both, be used for methicillin testing. Despite the heterogeneous nature of the resistance in S aureus to methicillin it has been shown to be clinically relevant in that it impairs the response to treatment with methicillin. 5 Resistance to methicillin in coagulase negative staphylococci has also been shown to be due to heterogeneous populations and to be enhanced by growth on hypertonic medium or incubation at 30°C or for 48 hours. 6 In addition to these factors, the detection of methicillin resistance can be affected by the basal test medium used. Hindler and Inderleid7 showed that when MH, an undefined medium, was used from five different manufacturers there were differences in the detection of resistance of S aureus to methicillin.
Brown and Kothari8 determined the minimum inhibitory concentration (MIC) of strains of S aureus using MH, DST, Sensitest, and Wellcotest agars, and all gave similar results when incubated at 30°C for 18 hours. In view of the increasing clinical importance of Accepted for publication 29 April 1987 coagulase negative staphylococci we examined several media to determine the optimal test conditions for detecting the methicillin resistance of both S aureus and coagulase negative staphylococci.
Material and methods
The 186 strains of staphylococci tested consisted of eight reference strains from national collections, three strains from quality control schemes, and 175 clinical isolates. Many of the clinical isolates were selected because of difficulty in the interpretation of the disc sensitivity test.
Columbia (CM33 1), Diagnostic Sensitivity Test (DST) (CM261), Isosensitest (CM471), MuellerHinton (MH) (CM337), and Sensitest (CM409) agars were obtained from Oxoid Limited. The media were prepared according to the manufacturer's instructions, except that initial suspension of the powder was made in nine tenths of the recommended volume of water. After sterilisation and cooling to 45°C the remaining one several test conditions, especially after 18 hours-for S aureus " and of methicillin resistant coagulase negaexample, strain 12 was sensitive on DST with 5% tive staphylococci in prosthetic heart valves,' orthoadded sodium chloride after 18 hours, but resistant at paedic implants, and cerebrospinal fluid shunts has 40 hours. Isosensitest and Sensitest agars, with or highlighted the need for a reliable method of laborawithout 5% added sodium chloride were unreliable tory testing. Previous studies of media have dealt only and yielded erroneous results with nine of these 11 with S aureus7 8 or have examined both coagulase strains. Columbia and MH agars with or without 5% positive and negative species as a single group.1' It is added sodium chloride were the most reliable media clear from tables I and 2 that these two groups behave and when incubated for 40 hours detected all the differently in methicillin sensitivity tests and must be resistant strains.
considered separately. All strains of S aureus grew on each medium examDiscussion ined by 18 hours. After 18 hours of incubation Columbia and MH agars, whether or not 5% sodium Any method of antibiotic sensitivity testing adopted chloride was included, performed better than the by a clinical laboratory must produce a reliable result other media because they detected more of the as early as possible. There have been many attempts resistant isolates. After 40 hours' incubation MH with to define how best to test for methicillin resistance,' -3 5% added sodium chloride was the best medium for and the large number of reports clearly reflects the detecting all resistant strains. We therefore recomdifficult nature of the problem. The recent re-mend MH agar with 5% added sodium chloride when emergence of epidemic strains of methicillin resistant using the breakpoint method for the detection of S aureus R r r r r r r r r r r r r S r r r S r r r 10 S aureus R r r r r r r r r r r r r S S r r S S S r 12 S aureus R r r r r S r r r r r r r S S S S S S S S 13 Saureus S Detection of methicillin resistance in S aureus and coagulase negative staphylococci 1181 resistance to methicillin in S aureus. A reading at 18 hours would detect nearly all the resistant strains and a provisional report could be issued at that time. In only a few strains would this have to be changed after 40 hours.
The greatest difference between the media was evident with coagulase negative staphylococci. The use of a more nutritious agar than the semidefined media specially formulated for sensitivity testing is advisable, and only Columbia agar supported the growth of all strains after 40 hours of incubation. MH agar with or without added sodium chloride was not satisfactory for detecting methicillin resistance in coagulase negative staphylococci. The medium of choice for coagulase negative staphylococci is Columbia agar with 5% added sodium chloride incubated at 35°C. After 18 hours of incubation only resistant coagulase negative staphylococci should be reported and the remaining strains incubated until 40 hours incubation has been completed.
In conclusion, none of the five media with or without added 5% sodium chloride, and irrespective of incubation temperature, provided complete detection of methicillin resistance in both S aureus and coagulase negative staphylococci. For S aureus we recommend MH agar with 5% added sodium chloride and for coagulase negative staphylococci, Columbia agar with 5% added sodium chloride, both incubated at 35°C for 40 hours.
